Background and purpose. Stress has been recognized as a public health problem. However, little research has been done on gender differences in sources of stress and coping strategies in Hawaii. In this study, we hypothesized that: 1) women will report higher levels of stress than men; 2) women will report being stressed by family and health related stressors while men will report stress related to finances and work-related issues; 3) women will report using adaptive coping strategies more frequently while men will report using maladaptive and avoidance strategies more frequently; 4) there will be no gender differences in the readiness to use stress management strategies. Method. A statewide cross-sectional telephone-survey of 1518 participants was conducted during the spring and summer of 2006. Results. Women reported higher overall perceived stress levels, but there was no difference in the experienced social stressors and health stressors between genders. Men perceived more stress from personal factors. There were no gender differences in the perceived ability to cope with stress. However, women were more likely to use adaptive coping strategies, whereas men were more likely to use maladaptive and avoidance coping strategies. There were no significant gender differences in stages of change for stress management. Conclusion. Based on this study, interventions can be developed to help people better cope with stress. Interventions for women may focus on increasing the use of adaptive strategies such as praying and talking to friends and family, while interventions for men may introduce the use of adaptive coping strategies such as exercise and actively fighting causes of stress. This study shows that gender differences in stress levels and coping in Hawaii are similar to previous studies conducted on the mainland. More research into specific stressors and coping strategies may help tailor interventions that are more effective and comprehensive.
found that women's distress scores were 23% higher than men's. Utilizing the Life Event Stressful Success Questionnaire (LESSQ), Matud (2004) asked a sample of 1,566 women and 1,250 men between the ages of 18 and 65 for the number of major life events and changes within the previous two years. Women reported being significantly more stressed than men, even when controlling for the number of life events and changes. In addition, women were also more likely to feel that the major life events were less within their control.
Sources of Stress
Growing evidence suggests that women and men are stressed by different types of situations. Men were more likely to list finances and workrelated events as sources of their stress (stressors), whereas women were more likely to list family and health-related events (Matud, 2004; McDonough & Walters, 2001 ). For example, Harriman (1983) found that the birth of a first child created significantly more stress among women than men. Tytherleigh, Jacobs, Webb, Ricketts, and Cooper (2007) also found that women and men experience stress differently in the workplace. Men seem to be more stressed by financial issues, such as worries about pay and benefits. In addition, working long hours impacted women and men differently. Women who work more than 60 hours a week had less perceived control and report higher levels of stress than women who worked fewer hours. However, men who worked more than 60 hours reported increased levels of control (Tytherliegh et al. 2007) .
Coping Strategies
Being able to effectively cope with stress can be the first step to preventing psychological distress and development of a serious illness. Talking with friends and family, exercising, praying, or actively addressing the causes of stress have been identified as adaptive coping strategies that may enhance overall well-being (AndrePetersson, Hedblad, Janzon, & Ostergren, 2006; Tyler & Ellison, 1994; Wang & Patten, 2002) . On the other hand, maladaptive and avoidance strategies, such as drinking or denying the existence of the stressful situation, have been found to be associated with depression (GoreFelton, Koopman, Spiegel, Vosvick, Brodino, & Winningham, 2006) . Significant gender differences have been found for stress coping strategies (Matheny, Ashby & Cupp. 2005) . In a meta-analytic review of gender differences in coping, Tamres, Janicki, and Helgeson (2002) found that women tended to use social support and help-seeking behaviors to cope with stress, which may be protective factors against the incidence of depression and anxiety disorders (Plaisier, de Bruijn, de Graaf, ten Have, Beekman, & Penninx, 2007; Torkelson & Muhonen, 2004) . Lindquist, Beilin, and Knuiman (1997) found that men were more likely to use maladaptive coping strategies, such as consuming alcohol and following unhealthy eating patterns. Furthermore, McDonough and Walters (2001) also found that men were five times more likely to consume more than 14 servings of alcoholic beverages during a week.
Transtheoretical Model of Change Applied to Stress Management
The Transtheoretical model (TTM) suggests that change in health behavior progresses in five successive stages: precontemplation, contemplation, preparation, action, and maintenance (Prochaska & Velicer, 1997) . This model has been successfully applied to various health behaviors such as smoking cessation, healthy eating habits, and adoption of physical activity. When exploring gender differences in the readiness for behavior change across different health behaviors, O'Hea, Wood, and Brantley (2003) found significant gender differences in stages of readiness for change in smoking and exercise behaviors. They found that in smoking, more females (22.8%) than males (9.7%) were in pre-contemplation stage of change. By contrast, there were more males (51.4%) in maintenance stage of change than females (37.1%). Significant gender difference also existed in exercise behaviors with more males in action and maintenance stages and more females in contemplation and preparation stages.
Although inadequate or insufficient use of coping strategies to deal with daily stress can be seen as a health risk behavior, not much is known about individuals' readiness to change this behavior. Only very few studies have applied the TTM in the context of stress management. While stress management includes a broader range of concepts than coping strategies, the results from these studies are the only ones that address the topic from a behavior change perspective. Evers, Prochaska, Johnson, Mauriello, Padula, and Prochaska (2006) found a stress-management intervention based on TTM to be effective on a population level, with over 60% of individuals in the treatment group moving from pre-contemplation stage to the action and the maintenance stages compared to 40% in the control group. Moreover, those in the treatment group were more likely to maintain their behavior at the 18-month follow-up. However, gender differences were not examined in this study. Keller, Kaluza, Baum and Basler (2002) found no gender differences in the readiness for stress management in a sample of 866 patients participating in a health check-up in Germany. Padlina, Aubert, Gehring, MartinDiener, and Somaini (2001) in Switzerland included gender as a variable but found no gender differences in stages of change in stress management. Their results showed that about one third of participants appeared to be coping successfully with stress, one third intend to do so, while one third appeared to have no intention to manage their stress more effectively. They also found that those in the maintenance stage reported significantly less symptoms of illness than others, illustrating the urgent need for the development of effective stress management intervention programs.
Study Focus
More population-based research is needed to fully understand how gender impacts experiences of stress. Previous studies have mostly used small samples from specific demographics, such as college students, employees, and athletes (Hanna, 1998; Hogan, Carlson, & Dua, 2002; Tamres, Janicki, & Helgeson, 2002) . This study will evaluate these issues in a sample that is representative for the population of the state of Hawaii. Hawaii offers a unique socio-cultural environment and a number of specific stressors and coping strategies which make it essential that basic data about stress concepts in the population are (Kim, Yang, & Hwang, 2006 ).
More population-based research is needed to fully understand how gender impacts experiences of stress. Previous studies have mostly used small samples from specific demographics, such as college students, employees, and athletes (Hanna, 1998; Hogan, Carlson, & Dua, 2002; Tamres, Janicki, & Helgeson, 2002) . The goal of this study is to evaluate how men and women living in Hawaii experience and cope with stress. Based on the findings of previous studies, our hypotheses are 1) women will report higher levels of stress than men 2) women will report being stressed by family and health related stressors while men will report stress related to finances and workrelated issues 3) women will report using adaptive coping strategies more frequently while men will report using maladaptive and avoidance strategies more frequently, 4) there will be no gender differences in the TTM stages of change, i.e. in the readiness for consistent stress management.
Method
Design A cross-sectional random-digit-dialing telephone survey that collected data from a stratified sample as a part of the Healthy Hawaii Initiative (HHI). A total of 88,229 phone calls were made using a computer assisted telephone interviewing system (CATI) during Spring and Summer 2006. To avoid selection bias, the household member over age 18 who had the last birthday was asked to answer the survey questions over the phone. Verbal consent was acquired by the surveyor before the survey was conducted, and participants were thanked for their time and participation at the end of the survey. A total of 4,603 (5.2%) participants completed the telephone interviews, with 4,594 meeting all of the inclusion criteria. The mean time for a telephone interview was 23 minutes. The survey was approved by the University of Hawaii at Manoa institutional review board.
Survey
The major focuses of the HHI campaign was to measure attitudes and behaviors for nutrition, physical activity, and tobacco use to ultimately enhance healthy behaviors in the state of Hawaii One third of the sample were randomly selected to receive a subset of 26 questions addressing overall perceived stress level, potential stressors, perceived effectiveness of stress coping, relevant coping strategies, and readiness for consistent stress management practice.
The participants were asked "Currently, how stressful would you say your life is?" to examine perceived stress level with a five point interval scale ranging from "not at all stressful" to "extremely stressful". Participants were also asked which of the following areas caused stress in their everyday lives: work, unemployment, own health, health of family or friends, general worries about the future, family conflicts, conflicts with friends or at work, finances, living situation, traffic, crime, drug-related issues, and discrimination. The answer format was a four point interval scale ranging from "no" to "yes, a lot" For perceived coping effectiveness, participants were asked "Overall, how well do you manage the stress in your daily life?". Answers ranged from "not well at all" to "extremely well" on a five point interval scale. Participants also indicated the frequency with which they used selected strategies to handle stressful situations in their life. These coping strategies include exercising, eating, drinking alcohol, smoking, taking drugs, talking to friends or family, praying, trying to ignore the problem, distracting oneself, and actively fighting the causes of stress. Answers were given on a five point interval scale ranging from "never" to "very often".
Finally, participants were categorized into one of the five TTM stages of change based on their readiness to consistently use stress management strategies. The stage-defining answers were "No, and I do not intend to do so in the next six months" (precontemplation stage), "No, but I intend to do so in the next six months" (contemplation stage), "No, but I intend to do so in the next 30 days" (preparation stage), "Yes, for less than six months" (action stage), "Yes, for more than six months" (maintenance stage).
Statistical Analysis
The factor structure of the items describing potential stressors and coping strategies were analyzed using principal component analysis with varimax rotation. Factors with eigenvalues greater than one were retained and analyzed as subscales. The scale reliability was determined using Cronbach's alpha. Inter-scale correlations were determined using Pearson product-moment correlation coefficients. Gender differences were calculated by one-way ANOVAS. Effect sizes for the differences were calculated as η2 with > .01 considered a small effect, > .06 a medium effect and >.14 a large effect (Cohen, 1988) . For this study, the dependent variables were the participants' current perceived stress level, causes of stress (stressors), the perceived coping effectiveness, the frequency of using selected coping strategies, and the stages of change to consistently manage use stress management strategies. The main independent variable was gender. Statistical analyses were performed with the SPSS 15.0 package (SPSS Inc., 2006) .
Results
Sample Overall, the sample was representative of Hawaii's population. Bureau, 2007) . The average number of persons per household in the sample (2.89) was similar to that in the census data. However, the median income of the study sample ($60,000) was higher than that in the census data ($48,274) (US Census Bureau, 2007). 
Principal Component Analysis of Stressor and Coping Strategy Items
A total of n= 1,440 respondents (95%) provided complete data and were included in the principal component analysis of stressor items. The analysis resulted in three factors with eigenvalues > 1 (see Table 2 ) which were labeled personal stressors (n = 7), social stressors (n = 2), and health stressors (n = 2). These three factors accounted for 52.7% of the total variance. The reliability of the subscales was good to satisfactory based on Cronbach's alpha (see Table 2 ). The subscale intercorrelations were medium to high. Personal stressors correlated with social stressors at r = .55 and with health stressors at r = .35; social stressors and health stressors correlated with r = .45.
Principal components analysis was then used to analyze the structure of relevant coping strategies. Table 3 shows the results for coping strategies. Three main factors with eigenvalues > 1 were identified. They were labeled maladaptive (n = 4), adaptive (n = 4), and avoiding strategies (n = 2). These three factors accounted for 51.3% of the total variance. The subscale reliability coefficients (Cronbach's alpha) for the scales were satisfactory for the maladaptive (α=.60) and avoiding (α=.65) strategies and low for the adaptive strategies (α=.50). The exclusion of items with low item-scale correlations did not improve the scale reliability. The subscale intercorrelations were small. Maladaptive coping correlated with adaptive coping at r = .13 and with avoiding at r = .29; adaptive coping and avoiding correlated with r = .27.
Gender Differences
Using the new factors for causes of stress and coping strategies, the data were analyzed to examine differences between genders. Table 4 shows that there was a significant difference between the genders, with women reporting higher perceived stress than men. Men reported significantly more stress from personal stressors. The effect size (η2) indicated that this difference was very small. No significant gender differences were found for the subscales representing social stressors and health stressors. For both men and women, the subscale 'personal stressors' was seemed significantly correlated with the perceived stress level(r = .333 for men, r = .439 for women). The respective correlations were substantially smaller for perceived stress level and social stress (r = .101 for men, r = .160 for women) and health stressors (r = .243 for men, r = .374 for women).
On the level of single items, the perceived stress level correlated the highest with stress from work (men: r = .377, women: r = .404), finances (men: r = .239, women: r = .357), health of friends or family (men: r = .294, women: r = .374), and general worries about the future (men: r = .240, women: r = .329). Single items that had the lowest correlation with total perceived stress level for both genders were discrimination (men: r = .110, women: r = .090), drug-related issues (men: r = .030, women: r = .036), and unemployment (men: r = .064, women: r = .104). Table 5 shows that there was no significant difference between genders in overall perceived coping effectiveness. However, there was a significant difference between genders when looking at the subscales representing different coping strategies. Women were significantly more likely to use adaptive coping strategies, while men were significantly more likely to use maladaptive coping strategies or avoid the stressor. Overall effect sizes for gender differences were small or very small. Figure 1 shows the means and standard deviations for each single stressor item. This bar graph shows that work, finances, health of family or friends, and general worries about the future cause the most amount of stress for both genders. Unemployment, living situation and conflict with friends or at work cause the least amount of stress for both genders. Men have significantly more stress over work, unemployment, living situation and conflict with friends or at work. Women experience more stress from health of family or friends. There were no significant differences between men and women for stressors such as finances, family conflict, general worries about the future, drugrelated issues, crime, discrimination, traffic and personal health. Figure 2 shows the means and standard deviations for each single coping strategy item. Praying, exercise and talking to friends and family were the most used coping strategies.
Gender Differences in Causes of Stress
Taking drugs, smoking and drinking alcohol were the least used coping strategies. Women were significantly more likely than men to pray, eat or talk to friends and family to cope with stress. Men were significantly more likely to drink alcohol, smoke, take drugs and ignore the problem to cope with stress. There were no significant differences in men and women for coping by exercising, actively fighting causes of stress or distracting. Table 6 shows the distribution of men and women across the stages of change for stress management. The majority of women and men were in the maintenance stage. Differences in stage distribution were not statistically different between genders. This was also true when the analysis was limited to individuals who reported at least moderate perceived stress. Finally, table 6 also shows the means and standard deviations for perceives stress level and perceived coping effectiveness across the stages of change. Results for men and women were combined because two-way analyses of variance did not result in a significant main effect for gender nor in significant gender X stage interactions. However, there were significant main effects for stage in the perceived stress level (F(4, 1346) = 5.76, p < .001, η2=.017). Post hoc analysis confirmed a significant difference in perceived stress between those in precontemplation stage and those in the maintenance stage (Tukey, p < .05). The main effect stage was also significant for perceived coping effectiveness (F(4, 1346) = 12.82, p < .001, η2=.037). Individuals in the preparation and maintenance stages had higher scores than those in all other stages; additionally, individuals in the action stage had higher scores than those in the preparation stage (Tukey, p < .05).
Gender Differences in Coping Strategies

Discussion
Although the magnitude of gender differences was small, the results of our study suggest the existence of significant gender differences in experiences of stress. Consistent with the results of previous studies (e.g., Matud, 2004; McDonough & Walters, 2001) , women in our sample reported higher levels of perceived stress than men, confirming our first hypothesis. In their meta-analysis, Tamres, Janicki, and Helgeson (2002) reported that none of the included studies found that men reported higher levels of stress than women. However, it is still unclear whether this difference is due to actually existing differences or to gender norms. Studies suggest that women may be more willing to admit to feeling stressed whereas men may see this as showing weakness and refrain from reporting actual levels (Matheny, Ashby, & Cupp, 2005) . To help resolve this question, future stress evaluations should not only rely on self-reports, but also utilize other methods, such as direct observations or measurements of stress hormones. On a subscale level, we only found small gender differences for personal stressors. This scale also includes work-related items and on a single-item level, especially these items showed differences between men and women. Men were more likely to be stressed by work, unemployment, living situation, and conflict with friends and work, whereas women were more likely to be stressed by the health of family and friends. These results support our second hypothesis. Matud (2004) also reported that men were more likely to be stressed by work and relationships with friends. However, the effect size was small in that study as it was in our study. Observing that effect sizes were small in other studies, Matud (2004) attributes this pattern to social changes in gender roles and constraints. Gender roles are increasingly being shared as more women step into the workplace and more men take care of the household and childcare matters, which may contribute to the small effect size.
While there was no difference in perceived coping effectiveness, our third hypothesis was supported with our results showing significant gender difference in coping strategies. More women reported using adaptive coping strategies while men were more likely to use maladaptive and avoidance strategies. Women were more likely than men to eat, pray, and talk to friends and families to cope with stress while men were more likely to drink, smoke, take drugs, or ignore the problem when faced with a stressful situation. Matheny, Ashby, and Cupp (2005) also found that women used more adaptive coping strategies than men. However, despite having better coping resources than males, they found that women were more likely to report illnesses. This suggests that stress might manifest itself differently in men and women. Women might be more likely to develop depressive or anxiety disorders when overwhelmed with stress, while men may be more prone to developing substance abuse problems or physical illnesses (Andre-Petersson, Hedblad, Janzon, & Ostergren, 2006) . Although our study did not measure health outcomes directly related to stress, this might be an important issue to explore in future studies. Other studies have reported that men are more likely to engage in instrumental coping strategies, such as actively fighting the source of stress, which in turn is associated with better health. Inconsistencies in findings may be due to the fact that coping is rarely measured in the context of the stressful situations (McDonough & Walters, 2001) . The use of different coping methods may depend on the situation. For example, if a stressor in the workplace cannot be changed, it may be more productive to use avoidance or distraction strategies, than to actively fight that cause.
As had been reported in previous studies (Padlina et al., 2001; Keller et al., 2002) we found no significant differences in the distribution across the stages of stress management between men and women which confirmed our fourth hypothesis. Assessing the population's readiness for behavior change can provide important information about the population's receptiveness for future interventions. In our sample, we found that most people were in maintenance stage of the TTM, while about one-third were in precontemplation. Interestingly, very few people were in contemplation or preparation stages. Studies have found that those in the maintenance stage were less likely to have symptoms of illness, illustrating the importance of developing effective stress management interventions (Padlina et al., 2001) . Evers et al. (2006) have shown in a first study that tailoring interventions to the individuals' readiness for stress management can result in favorable outcomes. Individuals in the precontemplation stage reported the lowest levels of perceived stress and one of the highest levels of perceived coping effectiveness. This indicates that a large number of individuals in this group think they do not have much stress and do not need to do anything beyond their already effective strategies. While individuals in the maintenance stage show the highest level of perceived stress, they also show the highest score for coping effectiveness. For stage tailored stress management interventions, an effort should be made to identify especially individuals with high perceived stress and low perceived coping effectiveness.
Our findings were affected by some methodological limitations that may affect the generalizability of our results. Because the HHI survey is a large cross sectional survey which measured a wide range of health behaviors, questions on stress were limited to a total of 13 questions on stressors and 10 questions on coping strategies. Other questionnaires that focus solely on stress are usually much more detailed and in-depth. For example, the Coping Resources Inventory for Stress (CRIS) is a 220-item inventory that measures coping strategies (Matheny, Aycock, Curlette, & Junker, 1993) . Furthermore, defining coping strategies is a complex issue that studies have not been able to standardize (Tamres, Janicki & Helgeson, 2002) . Some studies categorize coping strategies as problem-focused versus emotion-focused while others divide coping strategies as adaptive or maladaptive.
The survey was conducted over the phone, which excluded those who did not have landlines, declined to answer survey questions, were not at home at the time the surveyor called, or those who did not have a permanent residence. In addition, this survey was an English-language-only survey, which excluded over 70,000 non-English speaking residents statewide (US Department of Labor, 2000) . The participants in this survey were in a higher income bracket compared to the state's average income level. Studies show that education and income levels have a negative impact on overall health status, indicating that our sample may be healthier than the general Hawaii population (Prus, 2007) . In addition, those who are more stressed may have declined to participate in the survey, thereby increasing our sampling error. This survey also relied on self-reports, which may have caused participants to give socially desirable or acceptable answers. For example, women may have felt more comfortable and willing to report their levels of stress whereas men may have felt restricted by gender norms to admit to feeling stressed (Tamres, Janicki, & Helgeson, 2002) .
One of the strengths of our study was that it was the first statewide survey with a large sample size that analyzed gender differences in perceived stress and coping strategies in Hawaii. Our sample was also representative of Hawaii's diverse ethnic population and included residents of all inhabited Hawaiian Islands. The overall quality of our short screening measures was satisfactory. The medium high to low scale inter-correlations pointed to the validity of the measures with few redundant variables. In addition, this survey was one of the few surveys that examined the stages of readiness for stress management.This information is essential in planning future research and future stress intervention programs for Hawaii's populations.
Since the experience of stress and the strategies to cope with stress are determined by multiple factors, future studies should focus on additional variables like age, ethnicity, acculturation, social support, and environmental conditions in order to adequately plan potentially effective intervention programs for Hawaii's diverse populations.
